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Introduction
Memory plays a pivotal role in cognitive processes in humans. Simply, memory is the sum of what is remembered. In detail, it allows people to acquire knowledge in different area and to attain skills and expertise in specialized field that contribute to the proper functioning of the tasks of their daily life. It also organizes thoughts and ideas, builds outlines and hierarchical order plans and generates schemas for designed exercises. Memory research was one of them that was studied as a part of mental process at the birth of the Psychology as a science. Ebbinghaus (1885) was one of those researchers who should be given the best credit in this regard for keeping contribution to the entire field of study around memory in the earliest days of Psychology. Immediate memory span measures the capacity of one's shortterm memory that holds but not manipulate a small amount of information in the active or readily available state for a short period of time typically 10 or 15 seconds or sometimes up to a minute. It consists of the lists of items that a person can repeat back correctly after the presentation of al trials. The list of items may include numbers, words or letters. The task turns in to the digit when number is the number is used for participants to be repeated in correct order. Digit span test are widely used for memory span because here there is little possibility of being affected by factors like semantics, frequency of appearance in daily life, and complexity. Immediate digit span was examined in several ways. One of the most familiar ways includes forward condition in which digits are repeated in the same order as these one is presented. Another one is backward digit span (BDS), the main theme of the present study, in which an opposite rule as compared to forward digit span (FDS) is maintained meaning that in BDS, subjects are instructed to repeat back the digits in reverse order as these ones are presented. In this point, BDS is more challenging as compared to FDS. Because BDS not only requires to rote immediate memory but also to include an additional processing component of concurrent mental operation (e.g. reordering). To accomplish this additional processing component, divided attention, allocation of multiple mental resources, active control of conscious attention which belong to the central executive functions should be in operation (Baddeley, 2003) . It is worth noticing that BDS is considered a sensitive measure of memory and has an immense implication in neuropsychological research and clinical evaluation. FDS and BDS were measured with different sensory organs. Some studies investigated FDS and BDS with unisensory modality (e.g., auditory), whereas, some with bisensory modalities (e.g., vision and auditory). One of the most notable researches in forward immediate memory span conducted by Miller (1956) was based on auditory modality in which a worldwide accepted measurement of the immediate memory span (seven plus minus two) was established. Frick (1984) examined FDS in 60 students with bisensory modalities and found that dual storage of digits can contribute to the improvement of the immediate digit recall. Like the examination of FDS, investigation on the BDS were also carried on. St Clair-Thompson, (2010) measured the backward memory span (BMS) of 77 children (average age seven years) and 75 adults (average age 20 years) by verbally (uniesnsory modality) presenting a list of digits to them and instructed to recall the sequence of digits in reverse. Hester, Kinsella and Ong (2004) extended the purview of BDS by carrying on an investigation in human subjects aged between 16-89 and found that BDS fluctuated in terms of ages. Hence, it is observed that most of the researches focusing on the immediate memory span were based on either unisensory modality or bisensory modalities or both. In respect to the issue of the memory researches, particularly backward digit span test, it should be acknowledged that much of the existing memory researches focusing on BDS has failed to account for measuring BDS with trisensory memory and its effects on the advancing ages. Therefore, the current study investigates trisensory processing in human observers by simultaneously presenting the lists of digits with vision, auditory and touch and by examining observers' digit span simultaneously in three modalities. More precisely, to examine whether trisensory presentation of digit recall tasks enhances the backward digit recall. It is hypothesized that trisensory presentation may facilitate produce higher recall in backward digit span tasks. It is observed in daily that if people hear a word and if they hear and see a word, the latter will be remembered much higher that the former. Similarly, if people hear and see a word or if they hear, see, and touch a word, the latter will keep deep trace in the memory than the former. Because it is assumed that the employment of three sensory organs are expected to gather much information about the word or objects being perceived than two sensory organs. Furthermore, the sensation of touch may draw much attention to the objects and produce deeper traces in the memory as compared to vision and auditory because through touching, a direct connection between learning objects and neurons responsible for processing memory is established that is not available in the sense of vision and auditory. Thus, it is speculated that trisensory backward digit span (TBDS) might be higher than unisensory backward digit span or bisensory backward digit span or both. Another major aspect of the present study is to test whether immediate backward digit span influenced by trisensory presentation varies in terms of ages. BDS has been found to be affected by ageing and brain dysfunction (The Psychological corporation, 2002 , pp. 201-2012 . There is an empirical evidence ) that human subjects showed much age-related decrease in BDS tasks (14%) than in FDS tasks (8%). The variation that lies between BDS and FDS relies on two assumptions. As per the first assumption, central executive functions relying heavily on frontal lobe particularly in the dorsolateral prefrontal cortex and the dorsal anterior cingulate cortex are required to perform the BDS tasks. The second one states that this central executive functioning deteriorate with normal ageing. The reason of selecting the subjects aged between 47 and 53 was based on a report (Whitehall study II conducted by Archana and Manoux, 2012) that demonstrated that the sharpness of memory and the capacity of reasoning and understanding started declining from the age of 45.
Methodology
Subjects 20 subjects (10 men and 10 women) aged between 47 and 53 recruited from a village were used as subjects. They were from different socio-economic and education level. Spontaneous participation was observed among them.
Apparatus
Three sets of stimuli (lists of numbers) were used in three phases. Each lists of numbers contained ten numbers in which the list of digits began at length three and was expanded to length 12. To facilitate the subjects to recall the digits in reverse order, paper and pen were provided. A stop watch was used to maintain time management in accomplishing the experimental tasks.
Procedures
Subjects were individually tested in a room where three lists of numbers were presented with three modalities (auditory, visual and tactile) one after another with five minutes interval among each of the lists. Sequences of digits were constructed randomly and were presented at the rate of one per second. More clearly, a number (e.g., 472) securing the first position in the list from the list 1 was presented to the subjects. Then the next number (e.g., 4329) securing the second position in the same list was presented. In such manner, 10 numbers from the list 1 were presented to the subjects. After a five minutes interval, 10 numbers from the list 2 were presented. The list 3 faced the same experimental procedures as that of list 2. Subjects were instructed to recall as many digits from the lists as they could remember in reverse order as these ones were presented. As for instance, if a number 472 is presented, subjects need to recall this number in reverse order (e.g., 274). Written responses from the subjects were received after each number of the list had been presented. Subjects' correct, and incorrect responses were marked with a tick (√) and cross (x) symbols respectively. The performances of the subjects were assessed by the method recommended by Woodworth and Schlosberg (1954) . As per the method, if, for example, a subject correctly recalls all the lists up to and including four digits, a basal value of four is allotted. If above that value, the subject scores twice with five-digit lists, twice with six and once with seven, not at all eight and none further, his total BDS will be 4+(2+2+1)/3 (basal value + additional correct responses/3) =5.67, since equal credit is given for each correct recall above the basal level.
Results and Discussion
An analysis of the data obtained from 20 subjects (10 men+10 women) revealed the total amount of the trisensory backward digit span (TBDS) as 67.01 and the mean of which was 3.35. If the TBDS of men and women subjects were analyzed separately, then 31.67 and 35.34 were observed as the TBDS; the mean of which were 3.16 and 3.53 respectively. It was worthy of mentioning that the backward digit recalls of men and women were limited to three or four digits. More specifically, four out of 10 men subjects were able to correctly recall the three digits (e.g., 542) in reverse order in all the three lists of numbers. The three other men subjects could correctly recall four digits (e.g., 4691) in all the three lists of numbers. Conversely, women subjects showed a little bit better recall than men subjects in BDS tasks. For example, four out of 10 women subjects correctly recalled three digits (e.g., 659) and the four other women subjects did four digits (e.g., 7913) in all the three lists of numbers. The prime aim of the present study was to explore whether trisensory presentation of BDS tasks enhances the amount of backward digit recall than that of the unisensory or bisensory presentation of digit span tasks. The findings of the present study yielded the total amount of the BDS 67.01 generated by 20 men and women, the mean of which was 3.35. These results were difficult to compare with that of previous studies because trisensory backward digit span (TBDS) was hardly studied before. But BDS might consider accepted level in line with the findings of Osterweil, Mulford, Syndulko and Martin (1994) that revealed that recalling 3 digits backward were accepted as normal. Hester et al. 's study (2004) showed more than 7 as the mean score of BDS for the participants aged 45-54. These findings were strengthened by the subsequent studies (e.g., St Clair-Thompson, 2010) with unisensory (auditory) presentation of digit span tasks that showed 10.1 and 16.2 as BDS for children (average age 7 years) and adults (average age 20 years) respectively. As compared to these findings, the present one showed less amount of BDS. Although the present study contains one more additional sensory organ (tactile) along with two ones (vision and auditory), this one could not influence on the enhancement of BDS that was in disfavor of the hypothesis set by the present study. However, the findings given birth by the present study might be explained considering education and age level. In the current experiment, it was observed that there were seven participants whose educational level was between S.S.C (Secondary School Certificate) and B.Ed. (Bachelor of Education) and attained an average BDS of 4.23. Conversely, there were 13 subjects whose education level was below S.S.C and the average of their BDS was 2.87 suggesting that education plays an important role in acquiring BDS. (Siddik & Mariom, 2018 , an unpublished data) measured the BMDS in fifth grade students with ages ranging from 10 years and 13 years with the similar procedures to that of the present study and found the mean span of backward digit recall tasks 4.4 that was higher than that of the subjects used in the present study whose education level was between class three and B.Ed. indicating that like education, age may play a significant role in learning BDS tasks.
Figure 2 mean of the backward digit span (BDS) across age group Hester et al. (2004) analyzed the forward and backward span in a large number of participants (n=1030) aged 16-89 based on the standardization data compiled by the psychological corporation for the publication of the Wechsler Adult Intelligence Scale and Wechsler Memory Scale, Third Edition (WAIS-3 and WMS-3; Wechsler, 1997) and found agerelated decline in the central executive functions, most important component of working memory and responsible for playing a vital role in the accomplishments of span tasks, particularly in backward digit span. These evidences of the effect of the ages on BDS were supported by some previous studies (e.g., ; Gregoire & Van der Linden, 1997) who reported age-related decline in BDS. Babcock and Salthouse studies (1990) provided more particular evidences on age-related decrease in forward digit span (FDS) and backward digit span by revealing that 14% age-related decrease was observed in BDS whereas, 8% in FDS. These findings conform to the clinical perspective that BDS was largely affected by ageing (Lezak, 1995) . It is noticeable that the capacity to store the amount of information in the central executive area of the working memory varies with increasing ages. The higher the age the lower capacity humans will store the information in the central executive, thus, causing inefficiency of recalling. This alternative assumption might account for the findings presented in this study. In addition, there is physiological basis of age-related declining. The brain functions become highly operation in 20's of human life. But subtle changes particularly in remembering some events or doing more than one tasks at a time starts to emerge in human life after 40's. Neurons (nerve cells) and cortex contribute to these changes by shrinking themselves that limits an ability to communicate among neurons called dendritic loss. With advancing ages, brain particularly frontal cortex faces lower blood flow that prevents it from retaining efficiency to involve different areas in to operation. Consequently, people find difficulty to remember words they want. More importantly, insufficient blood flow in brain may affect the proper executive functioning and planning and organizing abilities. It also affects the parietal cortex that shrinks the visuomotor performances and the medial temporal area responsible for making new long-term memory and flexible thinking (online source: APA). George A. Miller (1956) demonstrated in his famous article, one of the most highly cited papers in psychology titled "The magical number seven plus minus two: some limits on our capacity for processing information" that humans' short-term memory was limited to retain the number of seven plus minus. Hence, a research question accrues as to why BDS is less than that of FDS. The physiological view explains that BDS tasks need visuospatial memory responsible for perceiving and interacting with the visual world with less practice (Baddeley, 1986) . Furthermore, it requires transformation, a process by which one function is converted in to another one of similar value (e.g., consuming carbohydrate by humans is converted in to sugar) and manipulation of information along with storing information and reorganization of material (passive storage), thus, pressing more demand on the central executive processing that monitor and coordinate the operation of visuospatial and phonological loop processing verbal information (e.g., Baddeley, 1996) . On the other hand, FDS tasks follow a simple process as compared to BDS. FDS tasks automatically process the information to make immediate serial recall where reorganization of material is not needed. The simple process FDS follows causes less demand on the central executive functions. Thus, demand on the central executive processes plays a significant role in FDS and BDS. As per our view, it seems that since the inception of human learning, they are accustomed to serially arrange or count everything around them. Such habituation processes yield the mental set of serially counting, according to which, human's perception, pattern of thinking and attention processes develops. Thus, when humans are instructed to recall the digits serially, the mode of recalling is spontaneous and speedy. Conversely, when BDS tasks are instructed to recall, an opposite phenomenon is observed meaning that humans' responding becomes slow due to the complex memory and thinking processes. When information is processed in reverse order, the neurons involved in encoding and storing information in memory needs to work harder. As neurons have not shared synapses frequently before in reverse mode, they communicate inefficiently resulting in low memory. Some features of the situational type of extraneous variable include noise, lighting, and temperature in the environment that may affect the subjects to show their actual abilities and skills in an experimental setting. Such possibility might be true for the present study because finding no suitable laboratory environment the present experiment was conducted in a living room that was not free from noise and temperature. It is worthy of mentioning that laboratory facilities for cognitive researches are hardly available here. Another limitation of the present study is that, the performances of 20 subjects in the BDS tasks might not represent BDS of the people with ages ranging from 47 to 53. Thus, to enhance the reliability and to generalize these findings, further researches should be administered with large number of subjects containing variation in ages, education, and profession. There is hardly any previous study on Trisensory BDS in middle hood. To confirm whether the present study can enhance the BDS, further studies with bisensory (auditory and visual) presentation of BDS tasks in middle hood might be considered. These comparative studies between bisensory and trisensory presentation of BDS tasks might be expected to make clear of whether trisensory BDS tasks could enhance the BDS. Understanding the cognitive ageing has an immense implication on the exponential increase of the number of elderly people around the world. There are documents (e.g., Sing & Manoux, 2012) that revealed that the earlier the brain functions (particularly memory) declines, the more possibility of developing dementia in later life. It is important to mention that an early detection of such brain deterioration in memory and thinking processes helps prevent a severe form (e.g., Alzhemers, another form of dementia). Thus, the present study will have profound impact on both the individuals and the society.
